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[»#^3] @B^J#-^ 1 lCi3«<Z)T5 yM^JtC*fLT 1 Xtt2JSiUt©7 
^i~3©v*^ri:fr®#3B*©DNAWitf. 

[Sf#3g5] ~4©v^ftfr©TO«©DNAWtf&^?-5iiH 
6 ] 5 mm&m&x. dna -r 6^K«g*«*«. 

[0 0 0 1] 
[0 0 0 2] 

7$n-^ 7^ n^*^>4*©|R»*#«8©# : ?-'t , ©at - 1 , 4*71/ 
=3 5/ K^O^^fitSiit 1 8 3 3^1CP ayenilPersozCi'J 

^tsuis tit mm. mm. ttiogfMii©M*^<©ft 

[0 0 0 3] 
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**.;■«. -r«-<»««t. **** A-4o-2 SoS it 5 si 

g: ,»--■ ' »T»e- Che.., 3 5. 1 7 8 3 (1 9 7 1)) 

X?fi,3. NRRL B-3 8 8 1*<0tSt5Si tBoyer, E. , J^acter 

it*W(«W«>-" ,5! ' M *- **** H- 167 * ro * 

[0 0 0 4] 

► " ,J 
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* vmKmzm-tz. mwfT/ijjy&xrfrx x*br- ( Baciiius sp .) k 

SM-APl 3 7 8^^-fbMT;i/^U a 9— etSttSr^^-tSi £ 5:16 

§3i:S:ie>*^bfe (WO 9 4/2 6 8 8 1) „ 
[0 0 0 6] 
[«W tfUft b <fc e> i: I" 3 MM] 

MMy;i/# y a -y ^-i?c9£jgaT&£A^;i/* x^tf- ksm- 
ap i 3 7 8mzfti,zmmxm<Dmm^&mMmmz&z>£.m&<Dfa±itm® 

* £Jfc# $ tiT <^ & o fe. 

[0 0 0 7] 

^oT;fc^t9i<Dgi^«ftSy;i/;&y a-y^9— K-rsate^ 3 

[0 0 0 8] 

y a -y^--fef£=i- K'T*ate : ?-S:frtjDNAWi^rS:«t»i-^<«i*tftifL 

fc^JH, «ftS7^*Ua-7$5-^S:3-Kt5*!H. 8 kbCO D N A US & 

#iiLfeo 3©dn AmKzmm&^t z-izmMLxmzm&mizmAVfet 
flt&T?£fc. 3i jc. =i- Kstisst-ffcMy^/* u a -y ^ 9 -if coy ^ swmm 

ifi z. n * tc & e> *i x v % & flfi co y ^ ^ - if £ tt£ < M ta z> z. t W m 6 * A £ * U . 

[0 0 0 9] 
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[0 0 10] 

ttSlMDNA^t§ tc? ) 1?fe5o 
[0011] 

HlC^fc, #2§9!&±l2?£'ffcM7;i/;&l> a-7^9-i££zi- KfSDNAi 
[0 0 12] 

*»*fci3V*T, «ftffly/|/*U a-T^7— 

^ilfctOT^^ ttl«f*|f*3 0 4 8^ (FERM BP-3048) tbtff£$ 
[0013] 

^»bMDNA$:^^tlTH «*.tfV-V-G>#8 [Marm 
ur, J., J. Mol. Biol ., 3, 2 0 8 (1 9 6 1)] [Saito 
, H. and Miura, K. , Biochim. Biophys. Acta , 72, 619 (1963)]^ 

[0 0 14] 

©TftttfflTfg*. lOi^^BiSOflfcLt, Hin dlH ^W&tl* 
. W.K^TJ]s*V a-7*^-lfmfc*(Dm'&mz^\,sTlZ. PCRS [Mullis 
, K. B. and Faloona, F.A., Methods Enzymol ., 155, 335 (1987) 
; Saiki, R. K. et al. f Science , 239, 487 (1988)] fefl^S-fc 

5' 3i%3<7>±ffiRtf3' *«©T«Ha*K:^fcSlBJlJ©^9>f v-S:^u % 
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-ffcsr;i/* u a - 7 5 ^ - t'^ii^^fe* d n a ^ itpcrsjs^ 

[0 0 15] 

^® ( Bacillus subtil is ) Ma r b u r g«&t±i:t5B S&^TWtf 

T&£EK^£MV^£&V^m##£>:!x£o ^S^CDJMfcMt LTli, EK 
?hT*&. HB10 1«, C6 0 0t, JM109ft, BS^iiBDHOtt, 
MI 11 2 8c, ISW12 14^^#tfe>tlS. ^^^-^UTli, 
EK^-eii, pBR3 22^>pUC18W^- * B S^Tit pU 
B 1 1 0, p HY 3 0 0 P LKZiilfO)^? Z-ttmfbtl&o 
[0016] 

[0 0 17] 

EK^ilM^ ^b*;i/2/9^Ss [Mandel, M. and Higa, A. ,_J 
. Mol. Biol. , 53, 159, ( 1 9 7 0)]*, ifcBS ^?g^Sl«t©t&^JC 
li, h^^^-h^fe [Chang, C. and Cohen, S. N., Mol. Gen. Genet ., 1 6 

8, ill, (i 9 7 8) ] t&i^sri:A*T^s. m.mxw>&.m<»m%{\*. 
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[0 0 18] 

S mWU^r-MKAWow,,,,, T. e, , olecular c 
iSiHM. Cold spring Harbor Laboratory, Ne» York, ( 19!2)J &Wv>T)s 

CO 0 1 9] 

n-**-^. .j-s.^,.,^ (0RF) #Bl! , 6Ae _ ORFW 

(b)±*tCtt*Bffll6Sy J Ky-ARNA<Z>3- „ c 
Uushlin. J. R. et .1., J. Biol, cho.,, 2 5 6, H283 (1 9 8 1)] 

***e#*V*AAGGAGffi*W#feU JSiC_t«fctt. s * K »* 9 

afc.^KM-eWB, CGi.t, M. A. e, a.., J, ,,„,. che ._ _ 

2 6 0, 7 1 7 8 (1 9 8 5)] iWBfifflWHTTGAAA • • - 1 6 b • • 

6 UJES¥0 8-3 0 5 0 84 8 
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• TATGGTS5J, U** 5J£*»tCfc a *E - # - (D&M 

@2^J^*aiSH4©r©V^TTG ACT • • • 19b • • • TAAATTS?!|^#4t 
So m^tT- KSM-AP 1 3 7 8Mt»«bfc 

D N AB-frJttf 3 © 9 I/** FBBM;fr £>f£^£*l-5 7^ JWfflMO) 3 7##J^|^(Z> 
Sjatt— StUfc (^U##2©T^ y^##3 7-4 6) . 
[0 0 2 0] 

*n£*iT^5 a -7^-iz£:ifrieb£:£z:5, ? i/*?- F 

f2#I£*LT;fcy, Ion- F£ ftZ> 7 $ 7 ^©fiJ^Jfcffitf) a - 7 5 ^-if <D %> 

i? (Takkinen, K. et al., J. Biol. Chem . , 258, 1007(1983)] , 7. 
7-TU*)--=£7 4 ^^(Dgzm-t&mtMa ~r ^ ^-if [Nakajima, R. et al., 

J.Bacteriol. , 163, 401 (1985)), X*? VT — 7*11^7. 

<D£.M~$~Z>fflLikWl(* - — CYuuki, T. et al., J. Biochem . , 9 8, 1 

1 4 7 (1 9 8 5)), XX If - 7 0 7 ©^jg^TSilKffcS! a - 7 ^ =y 

— if [Tsukamoto, A. et al., Biochem . Biophys. Res. Commun . , 15 1, 2 
5 (1 9 8 8) ) ^HtM^otfcyWjitjCTSofe. 
[0 0 2 1] 

Mf[;i7;^ U a - 7 ^ 9 -ifitte^O^Wc D N A#^-tf>03i 

IT, ^^^FpAMLlOO (02) mtfmfbftZ. #7°^*$ F 
tt?fcfls£!7/i'# y a -7^ ^-ifitte^-fc^fr 1 . 8 kb$r Jt £: p U C 18^?,^ 

*©»«J&M4lUTtt, ^JIIHBIOI (pAMLlOO) »lfe>tlSc 
£©B#cte«Bt!l*.:79>^ FpAMLIOO $:^iiHB 1 0 l #Mc;im©7£M 
«gli£&Mv*T#ALfc ; &©'T?&y, *j©®©Jg*fcM^Mv^;tx£igit!re^# 
tc«fc »J S^rtlC»cftS!7/l/357 'J a -7^ ^--tf^^M-r^o 

ss»*©«aiEiSpHttpH8~9Tfey, i^oMii*t-fe5Mf;i/x x 

Xtf- KSM-AP 1 3 7 8^#£H-r&MM7;i/#U a - T^ 9-1? (0 
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4) 

' 7 J tt2 *±CD7*'*#«* ^ ^^^^ 





[0 0 2 3] 



*% ^m^^^- ********* 



[0 0 2 4] 



[0 0 2 5] 



, ^.-^M****** KSM-AP 
l 3 7 8*ft5.10)A«*(*l) 30T:X ol *Ft*»**b 

t , i T^nr, t* w ic l 2 u 
+ » -®i.iftiOO.i©H««K:«* bT301CT * 1 . 
fc* * O ito ' and 

fe . z:©* ■ 6l9( i96S)H:«ot»i. 

Miura, K., Biochim^^ 2 > 6 

[0 0 2 6] 
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1.0% 


MgS0 4 • 


7H2O 


0. 02% 




1.0% 


CaCl 2 - 


2H2O 


0. 02% 




0.5% 


FeS0 4 * 


7H 2 0 


0.001 % 


kh 2 po 4 


0. 1% 


MnCl 2 - 


4H 2 0 


0. 0001% 


Na 2 HP0 4 42H20 


0.25 % 


Na 2 C0 3 




1. 0 % (SIMS) 



[0 0 2 7] 

-6 Z. i^ftJfbtlTV^ (Nakajima, R. et al., Appl. Microbiol. Biotechnol. , 

23, 355 (1 9 8 6) ) „ Z. CD I — iW^cCD 5 *>®B3JCDMM <* 

y^Be^j^atcLTiiM^r^ivM^icffi^-r^^^-rv- (hi, H3) 

f&U ^bfe^7>f?-i:^Si: ITKSM-AP 1 3 7 

£JgVV PCR (94t l#f^, 42t 1 ftm, 6 0^ 2^$:3 0^ 

[0 0 2 8] 
HJ6M3 

mftA*7u--7£ U WBB»gR Xb a 1 tjgftgftfeKSM-AP 13 7 8 
. OkbCD&«lC/W ^Xt5^> K#fliaS£*lfc. -ed-eBTtfACDlMtf) 
) b a 1 •CM-fb^tlfeK SM-AP 1 3 7 8 $jCD^&#D N A fc^ft&g 
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s#s't:*<T-*fe (Hi) . BittBoffiaBe^J^ufeS*. 

[0 0 2 9] 

ksm-ap i s 7 6»68Ss*v£*«rW'J»-T^-* 
«, N «lir^wo« nru» *»=i,t^-*w> <■»> 

t,**^. C^f-« «*«>~«- 8 <■»>*» 

MfcbTKSM-AP 1 3 7 8 »DNAM«PCR«ot)SO 

. 7kbO->j S ©*»fr WftC) (HI) *»«*■**** 

[0 0 3 0] 

(';»^-6) - V<rr-*I1W- H3] , Mfli 
ndlll ,»«8ftMlSM-AP 1 3 7 8»*»tt#DNA«H4*«..«>fc 

KLHNRI I SVLLTLLLAVAVLFPYMTEPAQA (ffi«*2 

W1 ~>l«)«»lT^W9«i" rt * W - AAGGAGiflft 

»«SD« t«l* * * «• eta ':rfT7 

he.., 2 6 0, 7 1 7 8 (1 98 5)). 2«»«*«*-*-«* <" » 6 
TO. TTGAAAi-lOWI. IATGGTW-3 5W TTG ACT 

; - 1 oksi, t a a att) mtftkmzKf-- 

[0 0 3 1] 



1 0 
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bTSSS&fi©:/^ V-B&tfKSM-AP 1 3 7 8 ^O^fe^DN A 
1X^7^7-^1. 8kb$:PCRit*gbfco fgipgffLttS: P U C 1 9(D Sma 

i®mzmxis> ^cifHBioiiiciAifc. ^stii£gi#£:/;i/-*#-^ 

iZBLfcffil. 8kb©DNA^ mftE) ftT 3 £ #58lgT^ Z. 

K5:^77^ Fp AML 1 0 0 ii^bfc (02) 0 
[0 0 3 2] 

ml<DLBmfot%i&T* 1 2H#|^S3g^U 3<Z)ig#?£ 1 ml & 1 0 OnlCLB^ 
^itKcfcoTil&fcetisS: h UX-fSI»i (pH8. 0) [CiSL, M^mz 

mzmmffimmmt tfc 0 sn^ut, hbioi ( p br3 2 2) aucovnt 

a - y * ^ -if 5 0iH^JS/>-NaCl-NaO Hitt^ (pH 1 0 ) cfj 

{C^'SMB^^t/Hf&M*. 5 0tt% 1 5#^©£0£??ofc^£tfcbfeit 
711*15:3, 5 - V- h U V V (WO 9 4/2 6 8 8 1) T'glt53t 

{CioTM^Lfco ^©^Jffili, 1#I3K: 1 fimol(D?)Vn-xizttmirz>m 
Km*&.f8.-tZ>&mML* lffii: Lfc. 3 HB101 (pAMLlOO 

ftm^.Mpnzi&ttofctziz. ph 8 ~ 9 orat-*) S 1 1 b ^ 1 4 o fc, r©t 

XXf-KSM-AP 1 3 7 8ffi<D£.m-tZ>mtMa ~T ^ 
©MjIpH (04) t^t5t)©t$>ofc„ liSttOlglCU, fcmiZijk 
LfcmWWL (#*4 OmM) £JB^£: 0 
[0 0 3 3 ] 
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PRU i 


« « ft 


PH3. 5 — 5. 5 
PH5. 5-8. 5 
PH8. 5 — 10. 5 
PHI 0. 5 — 11. 0 


y v > -NaCl -NaOHUffift 
Na 2 C0 3 -NaHC03^©ft 



[0 0 3 4] 

m&mn : i 

BI*!f<JD«S : 516 

Met Lys Leu His Asn Arg He He Ser Val Leu Leu Thr Leu Leu Leu 

Ala Val Ala Val Leu Phe Pro Tyr Met Thr Glu Pro Ala Gin Ala His 

20 25 30 

His Asn Gly Thr Asn Gly Thr Met Met Gin Tyr Phe Glu Trp His Leu 

35 40 45 

Pro Asn Asp Gly Asn His Trp Asn Arg Leu Arg Asp Asp Ala Ala Asn 

50 55 60 

Leu Lys Ser Lys Gly lie Thr Ala Val Trp He Pro Pro Ala Trp Lys 

65 7 0 7S 

/i} 80 

Gly Thr Ser Gin Asn Asp Val Gly Tyr Gly Ala Tyr Asp Leu Tyr Asp 

85 90 95 

Leu Gly Glu Phe Asn Gin Lys Gly Thr Val Arg Thr Lys Tyr Gly Thr 



100 



105 



110 
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Arg Ser Gin Leu Gin Gly Ala Val Thr Ser Leu Lys Asn Asn Gly He 

115 120 125 

Gin Val Tyr Gly Asp Val Val Met Asn His Lys Gly Gly Ala Asp Gly 

130 135 140 

Thr Glu Met Val Asn Ala Val Glu Val Asn Arg Ser Asn Arg Asn Gin 
145 150 155 160 

Glu He Ser Gly Glu Tyr Thr He Glu Ala Trp Thr Lys Phe Asp Phe 

165 170 175 

Pro Gly Arg Gly Asn Thr His Ser Asn Phe Lys Trp Arg Trp Tyr His 

180 185 190 

Phe Asp Gly Thr Asp Trp Asp Gin Ser Arg Gin Leu Gin Asn Lys He 

195 200 205 

Tyr Lys Phe Arg Gly Thr Gly Lys Ala Trp Asp Trp Glu Val Asp He 

210 215 220 

Glu Asn Gly Asn Tyr Asp Tyr Leu Met Tyr Ala Asp He Asp Met Asp 
225 230 235 240 

His Pro Glu Val He Asn Glu Leu Arg Asn Trp Gly Val Trp Tyr Thr 

245 250 255 

Asn Thr Leu Asn Leu Asp Gly Phe Arg lie Asp Ala Val Lys His He 

260 265 270 

Lys Tyr Ser Tyr Thr Arg Asp Trp Leu Thr His Val Arg Asn Thr Thr 

275 280 285 

Gly Lys Pro Met Phe Ala Val Ala Glu Phe Trp Lys Asn Asp Leu Ala 

290 295 300 

Ala He Glu Asn Tyr Leu Asn Lys Thr Ser Trp Asn His Ser Val Phe 
305 310 315 320 

Asp Val Pro Leu His Tyr Asn Leu Tyr Asn Ala Ser Asn Ser Gly Gly 

325 330 335 

Tyr Phe Asp Met Arg Asn He Leu Asn Gly Ser Val Val Gin Lys His 
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340 345 350 



Pro lie His Ala Val Thr Phe Val Asp Asn His Asp Ser Gin Pro Gly 

355 360 
Glu Ala Leu Glu Ser Phe Val Gin Ser Trp Phe Lys Pro L eu Ala Tyr 

370 375 380 

Ala Leu He Leu Thr Arg Glu Gin Gly Tyr Pro Ser Val Phe Tyr Gly 
385 390 395 40Q 

Asp Tyr Tyr Gly He Pro Thr His Gly Val Pro Ser Met Lys Ser Lys 

405 410 415 

He Asp Pro L e u Leu Gin Ala Arg Gin Thr Tyr Ala Tyr Gly Thr Gin 

420 425 4 3o 

His Asp Tyr Phe Asp His His Asp He He G ly Tr P Thr Arg Glu Gly 

435 440 445 

Asp Ser Ser His Pro Asn Ser Gly Leu Ala Thr He Met Ser As P Gly 



450 455 



460 



Pro Gly Gly Asn Lys Tr P Met Tyr Val Gly Lys His Lys Ala Gly Gin 



465 4 7 o 



Val Trp Arg Asp He Thr Gly Asn Arg Ser Gly Thr Val 



475 480 



Thr He Asn 



485 4 9 o 



495 

Ala Asp Gly Trp Gly Asn Phe Thr Val Asn Gly Gly Ala Val Ser Val 

500 505 510 

Trp Val Lys Gin 

516 
[0 0 3 5] 
@2#J#-5§- : 2 
13^JO*$ : 1 7 7 6 
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SH#Jtf>8l£H : G e n o m i c DNA 
ffijb : K SM-AP 13 7 8 

mm 

ATATAAATTT GAAATGAACA CCTATGAAAA TATGGTAGCG ATTGCGCGAC GAGAAAAAAC 60 
TTGGGAGTTA GGAAGTGATA TTAAAGGATT TTTTTTGACT TGTTGTGAAA ACGCTTGCAT 120 
AAATTGAAGG AGAGGGTGCT TTTT ATG AAA CTT CAT AAC CGT ATA ATT AGC GTA 174 

Met Lys Leu His Asn Arg He lie Ser Val 
1 5 10 

CTA TTA ACA CTA TTG TTA GCT GTA GCT GTT TTG TTT CCA TAT ATG ACG 222 
Leu Leu Thr Leu Leu Leu Ala Val Ala Val Leu Phe Pro Tyr Met Thr 

15 20 25 

GAA CCA GCA CAA GCC CAT CAT AAT GGG ACG AAT GGG ACC ATG ATG CAG 270 
Glu Pro Ala Gin Ala His His Asn Gly Thr Asn Gly Thr Met Met Gin 

30 35 40 

TAT TTT GAA TGG CAT TTG CCA AAT GAC GGG AAC CAC TGG AAC AGG TTA 318 
Tyr Phe Glu Trp His Leu Pro Asn Asp Gly Asn His Trp Asn Arg Leu 

45 50 55 

CGA GAT GAC GCA GCT AAC TTA AAG AGT AAA GGG ATT ACC GCT GTT TGG 366 
Arg Asp Asp Ala Ala Asn Leu Lys Ser Lys Gly He Thr Ala Val Trp 

60 65 70 

ATT CCT CCT GCA TGG AAG GGG ACT TCG CAA AAT GAT GTT GGG TAT GGT 414 
He Pro Pro Ala Trp Lys Gly Thr Ser Gin Asn Asp Val Gly Tyr Gly 
75 80 85 90 

GCC TAT GAT TTG TAC GAT CTT GGT GAG TTT AAC CAA AAG GGA ACC GTC 462 
Ala Tyr Asp Leu Tyr Asp Leu Gly Glu Phe Asn Gin Lys Gly Thr Val 

95 100 105 

CGT ACA AAA TAT GGC ACA AGG AGT CAG TTG CAA GGT GCC GTG ACA TCT 510 

1 5 ffl$E#¥ 08-3050848 
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Arg Thr Lys Tyr 
110 

TTG AAA AAT AAC 
Leu Lys Asn Asn 
125 

GGA GCA GAC GGG 
Gly Ala Asp Gly 



Gly Thr Arg Ser 



GGG ATT 
Gly He 



AAA GGT 
Lys Gly 
140 
CGA AGC 
Arg Ser 
155 

TGG ACG 
Trp Thr 



AAC CGA 
Asn Arg 



AAA TTT 
Lys Phe 



AAA TGG 
Lys Trp 



CAG CTT 
Gin Leu 

GAC TGG 
Asp Trp 
220 
GCA GAC 
Ala Asp 
235 

TGG GGA 
Trp Gly 



CGC TGG 
Arg Trp 
190 
CAG AAC 
Gin Asn 
205 

GAA GTA 
Glu Val 



AAC CAA 
Asn Gin 
160 
GAT TTC 
Asp Phe 
175 

TAT CAT 
Tyr His 



CAA GTT 
Gin Val 
130 
ACA GAG 
Thr Glu 
145 

GAA ATA 
Glu He 



Gin Leu Gin 

115 

TAT GGG GAT 
Tyr Gly Asp 



Gly Ala Val Thr Ser 
120 

ATG AAT CAT 
Met Asn His 



ATG GTA AAT 
Met Val Asn 



CCT GGA 
Pro Gly 



TTT GAT 
Phe Asp 



AAA ATA 
Lys He 



GAT ATA 
Asp He 



ATT GAT 
He Asp 



GTT TGG 
Val Trp 



ATG GAT 
Met Asp 
240 
TAT ACA 
Tyr Thr 
255 



TAT AAA 
Tyr Lys 
210 
GAG AAC 
Glu Asn 
225 

CAT CCA 
His Pro 



TCA GGT GAA 
Ser Gly Glu 
165 

AGA GGA AAT 
Arg Gly Asn 

180 
GGG ACA GAT 
Gly Thr Asp 
195 

TTC AGA GGT 
Phe Arg Gly 



GTC GTG 
Val Val 
135 
GCG GTG 
Ala Val 
150 

TAC ACC 
Tyr Thr 



GAA GTG AAC 
Glu Val Asn 



ACC CAT 
Thr His 



TGG GAT 
Trp Asp 



GGC AAC TAT 
Gly Asn Tyr 



AAT ACA 
Asn Thr 



GAA GTA ATC 
Glu Val He 

245 

CTT AAT CTA 
Leu Asn Leu 
260 



ACC GGA 
Thr Gly 
215 
GAT TAC 
Asp Tyr 
230 

AAT GAA 
Asn Glu 



ATT GAA GCA 
He Glu Ala 
170 

TCC AAC TTT 
Ser Asn Phe 

185 
CAG TCA CGT 
Gin Ser Arg 
200 

AAG GCA TGG 
Lys Ala Trp 



CTT ATG TAT 
Leu Net Tyr 



GAT GGA 
Asp Gly 



CTT AGA AAT 
Leu Arg Asn 
250 

TTT AGA ATC 
Phe Arg He 
265 



558 



606 



654 



702 



750 



798 



846 



894 



942 
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GAT GCT GTG AAA CAT ATT AAA TAC AGC TAT ACG AGA GAT TGG CTA ACA 990 

Asp Ala Val Lys His lie Lys Tyr Ser Tyr Thr Arg Asp Trp Leu Thr 

270 275 280 

CAT GTG CGT AAC ACC ACA GGT AAA CCA ATG TTT GCA GTT GCA GAA TTT 1038 

His Val Arg Asn Thr Thr Gly Lys Pro Met Phe Ala Val Ala Glu Phe 

285 290 295 

TGG AAA AAT GAC CTT GCT GCA ATC GAA AAC TAT TTA AAT AAA ACA AGT 1086 

Trp Lys Asn Asp Leu Ala Ala lie Glu Asn Tyr Leu Asn Lys Thr Ser 

300 305 310 

TGG AAT CAC TCC GTG TTC GAT GTT CCT CTT CAT TAT AAT TTG TAC AAT 1134 

Trp Asn His Ser Val Phe Asp Val Pro Leu His Tyr Asn Leu Tyr Asn 
315 320 325 330 

GCA TCT AAT AGT GGT GGC TAT TTT GAT ATG AGA AAT ATT TTA AAT GGT 1182 

Ala Ser Asn Ser Gly Gly Tyr Phe Asp Met Arg Asn lie Leu Asn Gly 

335 340 345 

TCT GTC GTA CAA AAA CAC CCT ATA CAT GCA GTC ACA TTT GTT GAT AAC 1230 

Ser Val Val Gin Lys His Pro He His Ala Val Thr Phe Val Asp Asn 

350 355 360 

CAT GAC TCT CAG CCA GGA GAA GCA TTG GAA TCC TTT GTT CAA TCG TGG 1278 

His Asp Ser Gin Pro Gly Glu Ala Leu Glu Ser Phe Val Gin Ser Trp 

365 370 375 

TTC AAA CCA CTG GCA TAT GCA TTG ATT CTG ACA AGG GAG CAA GGT TAC 1326 

Phe Lys Pro Leu Ala Tyr Ala Leu He Leu Thr Arg Glu Gin Gly Tyr 

380 385 390 

CCT TCC GTA TTT TAC GGT GAT TAC TAC GGT ATA CCA ACT CAT GGT GTT 1374 

Pro Ser Val Phe Tyr Gly Asp Tyr Tyr Gly He Pro Thr His Gly Val 
395 400 405 410 

CCT TCG ATG AAA TCT AAA ATT GAT CCA CTT CTG CAG GCA CGT CAA ACG 1422 

Pro Ser Met Lys Ser Lys He Asp Pro Leu Leu Gin Ala Arg Gin Thr 
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415 420 425 

TAT GCC TAC GGA ACC CAA CAT GAT TAT TTT GAT CAT CAT GAT ATT ATC 
Tyr Ala Tyr Gly Thr Gin His Asp Tyr Phe Asp His His Asp He He 

430 435 440 

GGC TGG ACG AGA GAA GGG GAC AGC TCC CAC CCA AAT TCA GGA CTT GCA 
Gly Trp Thr Ar g Glu Gly Asp Ser Ser His Pro Asn Ser Gly Leu Ala 

445 450 455 

ACT ATT ATG TCC GAT GGG CCA GGG GGT AAT AAA TGG ATG TAT GTC GGG 
Thr He Met Ser Asp Gly Pro Gly Gly Asn Lys Trp Met Tyr Val Gly 

460 465 470 

AAA CAT AAA GCT GGC CAA GTA TGG AGA GAT ATC ACC GGA AAT AGG TCT 
Lys His Lys Ala Gly Gin Val Trp Ar g Asp He T hr Gly Asn Arg Ser 
475 480 485 490 

GGT ACC GTC ACC ATT AAT GCA GAT GGT TGG GGG AAT TTC ACT GTA AAC 
Gly Thr Val Thr He Asn Ala Asp Gly Trp Gly Asn Phe Thr Val Asn 

495 500 50 5 

GGA GGG GCA GTT TCG GTT TGG GTG AAG CAA TAAATAAGGA ACAAGAGGCG 
Gly Gly Ala Val Ser Val Trp Val Lys Gin 
510 515 

AAAATTACTT TCCTACATGC AGAGCTTTCC GATCACTCAT ACACCCAATA TAAATTGGAA 
GCTT 
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■7-7 -f v- 1 5' TAGACGCAGTAAAACACATAAA 3' 
C T C C G T C 
G G G T 
T T T 

CGACAATGAAAACAACTATTAGTACT 
GGGGGGGG 
C C C C 
T T T T 

4 -7 - 3 AGCCAATCTCTCGTATAGCTGTA 

"fy 4 v - 4 GTACAAAAACACCCTATACATG 

7^ -f v - 5 AATGGAACAATGATGCAGTA 

T T T 

^ "7 - 6 CATTTGGCAAATGCCATTCAAA 

^7 -f -7 - 7 AAAATTGATCCACTTCTGCAG 

^7-f7-A CAGCGCGTGATAATATAAATTTGAAT 

7 v -f v - B AAGCTTCCAATTTATATTGGGTGTAT 
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